Abstract Research suggests that highlighting links between local weather events and climate change can help promote climate change engagement. Yet, the evidence for the relationship between weather experiences and climate change attitudes has been mixed. Here we argue that obtaining an accurate assessment of the contribution of weather experiences to climate change engagement necessitates explicit evaluation of factors such as values and identities that influence the way weather experiences are interpreted and integrated into climate change attitudes. We re-analysed data from a prior study in which reported flood experience was found to be indirectly linked to preparedness to reduce energy use among UK residents. Overall, flood experience was positively linked with perceived vulnerability and negatively linked with uncertainty about climate change, but the purported indirect relationship between flood experience and preparedness to reduce energy use was observed among left-and not rightleaning voters. We concluded that assessing interactions between extreme weather experiences and political affiliation lends valuable nuance to evaluation of the effects of such experiences on climate change perceptions and attitudes. Highlighting links between climate change and flooding may have varying levels of influence on climate change engagement depending on individuals' political affiliation.
. Proximizing climate change has the potential to motivate individuals to act pro-environmentally by (1) making climate change consequences more personally relevant and easier to visualize, (2) creating feelings of personal vulnerability and concern and (3) decreasing the psychological distance of climate change among individuals with a responsibility or capacity for action (see Weber 2006; Brügger et al. 2015; Jones et al. 2017) . Advancing from this premise, researchers have indicated that highlighting the links between local weather events and global climate change may be an effective strategy to proximize climate change and galvanize public action (Spence et al. 2011; Taylor et al. 2014) .
It is practically impossible to detect the evidence of climate change through casual weather observations. Yet, personal experience of extreme weather events associated with climate change (such as flooding or heatwaves) has been linked to climate change belief, concern and willingness to act pro-environmentally (Akerlof et al. 2013; Myers et al. 2013; Konisky et al. 2015; Demski et al. 2017) . However, there are also indications that many people see extreme weather and climate change as separate issues. Perceived vulnerability to extreme weather events may readily change in accordance with local experiences, but such change in perceptions does not invariably culminate in a shift in attitudes regarding climate change (Whitmarsh 2008; Dessai and Sims 2010; Bruine de Bruin et al. 2014) .
The evidence for the psychological effects of extreme weather experiences is seemingly beset by contradictions. This is due in part to flawed operationalisations of the concept in previous research (see also Demski et al. 2017 ) and a common neglect to account for key intervening variables, such as values and identities, that modulate the way people interpret their experiences with extreme weather . In this article, we present a re-analysis of data from a prior study purporting a link between flood experience and preparedness to engage in climate change mitigation behaviour in the UK. We address the plausible moderating role of political affiliation in the relationship between extreme weather experience and climate change perceptions, and critically discuss the implications for efforts to harness personal experiences in promoting climate change engagement. Here, we use the term 'climate change engagement' to describe the gamut of cognitive, affective and behavioural engagement dimensions including awareness, concern and motivation to act (Lorenzoni et al. 2007 ). The empirical and conceptual considerations that guided our analysis are briefly discussed in the following sections.
1.1 Disentangling 'extreme weather experience' from 'climate change experience' in the context of climate change engagement
The purported association between extreme weather experiences and climate change attitudes appears more consistent when extreme weather experience is operationalised as 'perceived personal experience of climate change or global warming' (e.g. asking survey respondents if they have experienced 'any extreme weather conditions that they interpret as caused by longterm, global climate change' (Blennow et al. 2012) ), compared with unattributed measures of extreme weather experience (e.g. simply asking if respondents have experienced flooding) (Whitmarsh 2011; Bruine de Bruin et al. 2014) . Considering the challenges inherent in scientifically attributing any single weather event to global climate change (Hulme 2014) , perceptions of a causal relationship between extreme weather and climate change among lay individuals reflects the involvement of subjective appraisal and attribution processes that likely exert unique influences on attitudes, over and above that of mere experience with extreme weather. In other words, 'extreme weather experience' is a step removed from 'perceived personal experience of climate change'. Conflating the links between either of these two constructs and climate change engagement is misleading because it spuriously inflates the inherent value of extreme weather experiences and subsumes the critical intervening roles of other factors that modulate how extreme weather events are interpreted and integrated into individuals' beliefs, feelings and motivations.
The social construction of extreme weather as indicative of climate change
According to Reser et al. (2014) , the interconnection between extreme weather patterns, the intensity and frequency of natural disasters, and the unfolding meteorological and geophysical impacts of climate change have imbued extreme weather events with a powerful 'climate change signal' in the context of human risk perception, experience and understanding. Extreme weather experiences can heighten climate change engagement by confirming preexisting beliefs, increasing the salience of climate change, and enabling personal realization of the immediacy and reality of the problem among people who perceive this 'signal' (Reser et al. 2012 (Reser et al. , 2014 Akerlof et al. 2013; Myers et al. 2013) . A number of authors have also recommended that extreme weather events can create opportunities to teach people about climate change as individuals may become more attentive and receptive to education efforts following adverse personal experiences with extreme weather (Rudman et al. 2013; Howe et al. 2014; Lang and Ryder 2016) . However, extreme weather experiences may fail to produce changes in climate change engagement when the event(s) experienced are not explicitly attributed to climate change; especially when engagement pertains to mitigation actions and policies (e.g. McCright et al. 2014; van der Linden 2014) .
Research shows that people situated in the same, or proximate, locations can have remarkably different perceptions of their experiences with the same extreme weather event(s) (Cutler 2015; Shao 2016) . As academic debate on the psychological mechanisms that underlie the effects and constitution of extreme weather experiences continues to unfold with new evidence and perspectives, different streams of research have converged on the socially constructed nature of perceived 'extreme weather' with regard to societal interpretation of climatic trends and events (Hulme et al. 2009; Goebbert et al. 2012) . There is growing evidence that preexisting values, beliefs and worldviews have a significant moderating influence on whether or not people perceive salient weather events to be 'extreme' or 'unusual' (Goebbert et al. 2012; Shao 2016) , or perceive their experiences with unusual weather to be consistent with trends expected from climate change (e.g. Capstick and Pidgeon 2014) . Indeed, the influence of political values and identification may eclipse that of objective climate extremes on climate change perceptions in some instances (Marquart-Pyatt et al. 2014) . Nonetheless, irrespective of the moderating influence of social and personal psychological attributes, people tend to ascribe undue weight to perceived weather abnormalities, with the result that perceived experiences of abnormal weather, by and large, appear to give rise to greater climate change belief and concern (Zaval et al. 2014) .
Objective weather has a weaker influence on climate change engagement than perceived weather (Shao 2016) . It seems evident that the impact of extreme weather experiences as triggers of climate change proximization and engagement is inextricably linked to that of the cognitive factors that underlie variability in individuals' predisposition to attribute extreme weather events to climate change. Therefore, it is necessary to identify the attributes that influence the likelihood that individuals will make causal attributions of extreme weather events to climate change and assess if and how these attributes moderate the relationship between extreme weather experiences and climate change engagement. With these considerations in mind, we revisited previous research by Spence et al. (2011) in which a positive link was found between reported flood experience and preparedness to reduce energy use in a UK national sample.
Prior research on perceptions of flooding and climate change in the UK
Flooding is expected to be one of the main threats to UK communities resulting from climate change (DoH 2001; Schaller et al. 2016) . In a study by Spence et al. (2011) , people with experience of local flooding reported greater perceived ability to address climate change (perceived instrumentality), higher levels of climate change concern, less uncertainty that climate change is occurring and stronger perceptions of local vulnerability to climate change impacts than those without (Fig. 1) . Additionally, Spence et al. (2011) found that perceived instrumentality, concern and perceived local vulnerability positively mediated a link between flood experience and preparedness to reduce energy use. Based on goal-setting theory (Locke and Latham 2002) , they argued that, in addition to increasing perceived vulnerability and concern, experiences of extreme events such as flooding which may be attributed to climate change confer individuals with an increased sense of personal efficacy, which in turn translates into greater preparedness to engage in actions that help tackle the issue. Although Spence et al. (2011) did not directly address the question of attribution, they proffered a statement that '[the] relationships observed Fig. 1 Effect of flood experience on preparedness to reduce energy use mediated by perceived instrumentality, concern, uncertainty and perceived vulnerability. Age, gender and socio-economic grade were included as covariates in the analysis and observed effects are net of their impact. Values are unstandardized regression estimates with solid lines indicating paths significant at p < 0.05 (Adapted from Spence et al. 2011) [….] may have developed in people's understandings through the interaction between a series of major flooding events in the UK and the salience accorded to climate change in public life and discourse in recent years ' (p. 48) .
Some of these findings have been replicated in subsequent studies (e.g. Capstick et al. 2015a; Demski et al. 2017) . Following a run of exceptionally severe storms and flooding across the UK in December 2013 and January 2014, Capstick et al. (2015a) conducted a survey of public perceptions of the climate change using a nationally representative sample. Like Spence et al. (2011) , they found that people with direct experience of the floods were more likely to see their local area as vulnerable to climate change impacts and were more likely to view climate change as a serious threat to themselves and their family. Most respondents (64%) in Capstick et al.'s (2015a) survey agreed that the floods had been caused in part by climate change, and a greater majority (72%) agreed that the floods demonstrated what could be expected from climate change in the future. Interestingly, 45% of respondents in the study agreed with the notion that 'it is impossible to link a single weather event with climate change', compared with 33% who disagreed. Capstick et al. (2015a) findings show that a considerable proportion of UK residents are not naïve to the difficulty inherent in scientifically establishing a causal link between extreme weather and climate change, yet many perceive climate change to be implicated in their experience of unusually severe flooding.
Similarly, Demski et al. (2017) found that UK residents with direct experience of flooding as a consequence of the 2013/2014 winter storms reported greater levels of negative emotional responses to flooding, perceived risk from climate change and personal salience of the issue. Interestingly, they also found that some of these changes in perceptions and emotions not only mediated a link between flood experience and behavioural responses to climate change, but also a link between flood experience and adaptation intentions regarding heatwaves-a different weather event potentially linked with climate change. These findings were speculatively interpreted as evidence that flood experiences increase the cognitive availability of climate change (i.e. they make climate change more tangible) and in so doing prompt support for climate change policies and intentions to personally engage in mitigation and adaptation behaviours.
However, other research in the UK (Whitmarsh 2008; Hamilton-Webb et al. 2016 ) addressing the link between flood experience and climate change engagement has produced some contrasting findings. Prior to Spence et al.'s (2011 ) study, Whitmarsh (2008 found no significant differences in perceived vulnerability to climate change or actions taken to address the issue between flood and non-flood victims in the south of England. More recently, Hamilton-Webb et al. (2016) found that while flood experience was significantly associated with climate change concern and behavioural responses in a sample of UK farmers, mitigation actions such as reducing energy use and increasing use of minimum tillage were largely being undertaken as part of normal practice rather than with the intention of addressing climate change. In both studies, climate change was the least cited perceived cause of flooding, compared with other locally observable factors such as lack of watercourse maintenance. Though, HamiltonWebb et al. (2016) observed that farmers who were reducing their energy use were also more likely to believe that climate change is a major cause of flooding in the UK. The authors of these two studies concluded that personal values appeared to be more important than experience in determining the way people engage with flooding in the context of climate change.
The current study: conceptual framework and hypotheses
The notion of climate change is a statistical abstraction. Research suggests that people typically prefer to constitute their attitudes from information gained through experiences of directly observable trends and events than expend the additional amount of cognitive effort required to process abstract climate change information (Weber 2006; Myers et al. 2013) . Inferring the evidence of climate change from experience is not only less cognitively demanding than analytical processing of abstract statistical information, it also occurs more rapidly and has a stronger influence on attitudes and perceptions (Myers et al. 2013 ). However, experiential processing of climate change-related evidence is often guided by values and ideology (Kahan 2013; ). More specifically, social identity-as a function of membership in social groups with shared fundamental values (e.g. political and ideological groups), operates as a filter in climate change information processing and assimilation (Kahan et al. 2011; .
Political and ideological group membership provides salient beliefs and norms that prescribe and describe prototypical in-group views on key issues (Fielding and Hornsey 2016). When people perceive themselves in terms of membership in such groups, they assimilate to the group prototype-i.e. their attitudes and beliefs become regulated by the norms and standards associated with the salient social identity (Rabinovich et al. 2012 ). According to Hahnel and Brosch (2016) , political group identity can be expected to modulate individuals' perception of climate change to the extent that that they influence whether group members perceive relevant events as unnatural or a reason to act. Indeed, research shows that political affiliation and ideological orientation significantly influence the way people perceive flooding and other extreme weather events (Cutler 2015; , as well as their climate change beliefs and willingness to act pro-environmentally (McCright and Dunlap 2011; Whitmarsh 2011; Gromet et al. 2013; Hamilton and Stampone 2013; McCright et al. 2016) .
On this basis, we hypothesized that political affiliation significantly covaries with the likelihood that UK residents see flooding as linked with climate change (H1), and the way flood experience affects their attitudes toward climate change (H2). We tested these hypotheses by comparing reported flood experience and climate change attitudes among sub-populations of left and right-leaning voters in Spence et al.'s (2011) dataset.
Methods

Data
A summary of the sampling, survey instruments development and data collection procedures is provided in Spence et al.'s (2011) report. The data used in our analysis were supplied by the first author of the report on request.
Data analysis
Using respondents' reported voting intentions, we categorised those who indicated 'Labour', 'Liberal Democrat' or 'Green' as left-leaning voters (N = 532), and those who indicated 'British National Party (BNP)', 'Conservative' or 'UK Independent Party (UKIP)' as rightleaning voters (N = 416). The placement of the parties on the left-right political spectrum was based on data from public polls conducted by YouGov-a major internet-based market research company-in the same year as Spence et al.'s (2011) survey (Dahlgreen 2014) . We compared reported flood experience, perceived personal experience with climate change and climate change attitudes across both groups of voters with chi-square and t tests. We also assessed the equivalence of Spence et al.'s (2011) multiple-mediation model (Fig. 1) -which links flood experience with preparedness to reduce energy use through perceived instrumentality, concern, uncertainty about climate change and perceived vulnerability-across the two groups with multigroup path analysis.
We specified the multiple-mediation model in AMOS 22 following the description provided by Spence et al. (2011) i.e. all mediator residuals were allowed to co-vary freely, and the demographic factors (age, gender and social grade) were included as covariates in the model. We tested the equivalence of the model for right and left-leaning voters by comparing a model in which all structural paths were constrained to be equal for both groups with one in which they were allowed to vary freely using chi-square difference tests. Subsequently, we assessed the equivalence of each path in the model by comparing the fully constrained model with a constrained model in which only one path was allowed to vary freely at a time. The results of the path comparisons are provided in full as supplementary information (Supplementary Fig.  S1 ). We estimated the specific indirect effects of flood experience conveyed through the mediators using the PROCESS macro for regression-based tests of mediation, moderation and conditional processes (Hayes 2013) as was done by Spence et al. (2011) . Items used in this analysis and descriptive statistics for each group are presented in Table 1 .
Missing data
There was a small proportion of missing data (< 5%) on some of the variables, and list-wise deletion was used in the chi-square and t tests. However, we estimated the multiple-mediation model in AMOS 22 using two versions of the dataset; one in which list-wise deletion was applied and another in which the missing values were replaced with the regression imputation method (Arbuckle 2013 ). There were no substantive differences in the results obtained using either dataset. Hence, we report the results obtained using the imputed data below.
Results
We found that left-leaning voters were no more likely to report having had a personal experience of local flooding than right-leaning voters (χ 2 (1940) = 0.64, p = 0.425). However, the former were more likely to report having noticed signs of climate change in their lifetime (χ 2 (2948) = 14.92, p = 0.001), and cite flooding when prompted to state what signs they had witnessed (χ 2 (2948) = 11.84, p = 0.003). While this does not directly address the question of whether respondents attributed their recent experience of local flooding to climate change, it provides some support for our hypothesis (H1) that the likelihood of seeing a link between flooding and climate change covaries with political affiliation. There were also significant differences in climate change attitudes between the two categories of voters, with left-leaning voters reporting greater perceived instrumentality, concern, vulnerability to climate change, willingness to reduce energy use and less uncertainty about climate change (Table 1) .
Further, in support of our hypothesis (H2), we found that Spence et al.'s (2011) mediation model (Fig. 2) of the relationship between flood experience, climate change perceptions and Responses to perceived instrumentality, uncertainty, perceived local vulnerability and preparedness to reduce energy use items were recorded using a 5-point scale (1 = strongly disagree, 5 = strongly agree); concern about climate change was recorded with a 4-point scale ( 1 These findings indicate that the likelihood that people see a link between flooding and climate change, and the way flood experience affects their climate change perceptions and action intentions varies systematically depending on their political affiliation.
Discussion
The polarization of public views on climate change along political and ideological lines is well documented in the US (McCright and Dunlap 2011; Bliuc et al. 2015) and to a lesser extent in Europe (McCright et al. 2016) . Individuals have a tendency to interpret and assimilate climate change-related information in ways that correspond with their pre-existing values and political Estimates are based on bias-corrected 95% confidence intervals using 1000 bootstrap resamples. '*' denotes paths significant at p < 0.05 loyalties (Kahan 2013; ). This tendency-broadly termed motivated cognition, is underpinned by the appropriation of normative views and attitudes associated with salient social identities and group memberships as a lens through which information is processed and incorporated into personal beliefs Hahnel and Brosch 2016) , and individuals' desire to maintain congruence between their beliefs and fundamental values they share with significant others (Kahan 2013) . To an extent, our findings reflect the involvement of motivated cognition in UK residents' interpretation of flooding with regard to climate change. In line with the cultural cognition thesis (Kahan et al. 2011; Kahan 2013 ), it appears that people 'learn' from their experiences with flooding in ways that produce climate change attitudes that are consistent with their fundamental values. Where experience of local flooding appeared to contribute indirectly to increasing preparedness to reduce energy use by reducing uncertainty about climate change and increasing perceived instrumentality among left-leaning voters, no such effect was observed among right-leaning voters. It seems plausible that the influence of flood experience on climate change engagement is weaker among right-leaning voters, since this demographic has been shown to have greater levels of climate change scepticism in the UK (Whitmarsh 2011) .
Although our analyses showed that left-leaning voters were more likely to report having witnessed signs of climate change and cite flooding as a sign of climate change, it is not clear that the significant indirect relationship between flooding experience and willingness to reduce energy use among this group was simply due to the way they attributed their experience of flooding. In both groups of voters, local flooding experience was positively linked with perceived local vulnerability to climate change and negatively linked with uncertainty that climate change is happening, which suggests that flood experiences have a significant impact on climate change perceptions irrespective of political affiliation (or the underlying values and identities they reflect). However, in contrast to Spence et al.'s (2011) results, flooding experience had no significant link with perceived instrumentality, and the positive link with uncertainty about climate change did not translate to greater willingness to reduce energy use, among right-leaning voters. This may be indicative of biases in respondents' processing of flood experience by their beliefs about the causes of climate change. While left-leaning voters are more likely to believe that climate change is driven by human activities, right-leaning voters tend to see climate change as a natural process (e.g. McCright and Dunlap, 2011; Weber and Stern, 2011) .
2 Therefore, even though local flood experiences may generally promote perceptions of climate change as a certain and proximate threat, support for mitigation strategies such as reducing energy use may be less likely to result among right-leaning voters with greater levels of pre-existing scepticism about the anthropogenic nature of climate change.
Given an understanding that values and identity function as a filter in information processing (Kahan et al. 2011; , simply highlighting the links between extreme weather and climate change is unlikely to be a broadly effective strategy for promoting climate change engagement. Information which supports climate change knowledge and understanding is unlikely to be politically neutral (Gavin et al. 2011) , and political affiliation can have considerable influence on how individuals interpret their experience with extreme weather in relation to climate change (Givens 2014; Hahnel and Brosch 2016) . Identification with a political group makes individuals susceptible to align their judgments and actions to their affiliated political group's standards, to the extent that political affiliation may have a greater influence on climate change-related judgments than the combination of personal experience, values and ideology (Cohen 2003; Hahnel and Brosch 2016) .
Therefore, while Spence et al.'s (2011) argument that flood experience confers a sense of personal efficacy and greater preparedness to reduce energy use may hold true for left-leaning voters-whose politics normatively endorse belief in anthropogenic climate change and engagement in mitigation actions, our findings suggest that these outcomes may not be achieved among right-leaning voters whose political identities are more likely to be associated with climate change scepticism.
Nevertheless, drawing on local weather events as a means of proximizing climate change remains a promising strategy. Our analysis showed that flood experience was significantly linked with lower uncertainty about climate change and greater perceived vulnerability to climate change impacts among both left-and right-leaning voters. Educational interventions that link local extreme weather events with global climate change may successfully build on such experiences to help people better understand the causes and consequences of climate change (e.g. Zhao et al. 2013) . Additionally, the fluid and context-dependent nature of social identities provides opportunities to circumvent the challenge posed by antagonistic political affiliations by exploiting such resources as in-group messengers and communication strategies that promote pro-environmental in-group norms and link social identity with proenvironmental outcomes (Fielding and Hornsey 2016). For example, reframing mitigation activities as improving technological and economic advancement, rather than averting climate change risks, has been shown to significantly increase motivation to act pro-environmentally among political groups that typically exhibit high levels of climate change scepticism (e.g. Bain et al. 2012) . Similarly, recent research in the UK suggests that appealing to patriotism and the 'conservative' value of reducing waste by framing low-carbon technologies as 'Great British Energy' elicits broad support, while social justice framing-a narrative commonly employed in current climate change communication, produces political polarization among audiences (Whitmarsh and Corner 2017) .
It should be noted that the current research has some limitations. Firstly, due to the crosssectional nature of the data, it is impossible to establish causal interrelationships between flood experience, climate change perceptions and willingness to reduce energy use among the sample. Although the results are consistent with our proposition that the link between extreme weather experiences and climate change perceptions and action motivations vary systematically depending on political affiliation, longitudinal studies are needed to further substantiate our findings. Secondly, as pointed out by a reviewer, we cannot rule out the possibility that prior experiences with flooding (or other extreme weather events) may have influenced participants' reported voting intentions and climate change attitudes. However, considering that there was no significant difference between left-and right-leaning voters in their reported experiences of local flooding, and left-leaning voters were more likely to cite flooding as a sign of climate change, it seems more likely that political affiliation moderates the interpretation of flood experiences and their consequent effects on attitudes.
The only significant difference (in multigroup path analysis) between left-and right-leaning voters in our re-analysis of Spence et al.'s (2011) model was the path linking scepticism with willingness to reduce energy use. Scepticism about the reality and drivers of climate change is plausibly the most politically divisive aspect of climate change perceptions (with consequent implications for individuals' willingness to reduce energy use) in the UK, rather than the attribution of flooding with regard to climate change (e.g. Marquart-Pyatt et al. 2014 ). Subsequent research exploring whether similar patterns are observed in relation to other mitigation actions could yield some useful insights into determining if reduced uncertainty about climate change as a result of experiences with flooding fails to translate into greater preparedness to reduce energy use specifically, or preparedness to engage in mitigation actions in general, depending on individuals' political affiliation. It would also be informative to determine if experiences with other extreme weather events, such as heatwaves, in the UK affect climate change risk perceptions and uncertainty across different political groupings as was observed with flooding in this study.
Conclusion
Our results support previous indications that integrating interactions between political affiliation and extreme weather experience into predictive models of mitigation and adaptation intentions can lend valuable nuance and greater accuracy to assessments of the effects of such experiences on climate change engagement in the UK (Capstick et al. 2015b; Demski et al. 2017) . Irrespective of the modulating influence of politics, it is unlikely that a strategy of proximizing climate change through experiences with extreme weather alone will be sufficient to build and sustain positive climate change engagement given that a focus on climate change risks can lead to maladaptive responses including desensitization, denial and defensiveness (Brügger et al. 2015) . Therefore, more research is needed to determine how extreme weather experiences can be combined with other climate change communication strategies to maximize their positive influence on individuals' attitudes and motivations.
